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1. A chimaeric phage having a coat comprising a mixture 
of proteins, said mixture comprising a fusion protein 
wherein a proteinaceous molecule is fused to a functior 
form of a phage coat protein, said mixture further 
comprising a mutant form of said phage coat proteijf, 
wherein said mutant form is characterized in that a phage , 
comprising no wild type phage coat protein froni which said 
mutant form is derived and having a coat comprising said 
mutant form and no copies of said functional form, is less 
infectious than a phage, comprising no yld type phage 
coat protein from which said mutant fojnn is derived and 
having a coat comprising said mutant/form and at least one 
copy of said functional form. 

2. A chimaeric phage according to claim 1, wherein said 
phage coat protein is the g3 /protein. 
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3. A chimaeric phage according to claim 2, wherein said 
mutant form comprises a/ mutation in the Dl and/or the D2 
region of said g3 protein. 

4. A chimaeric/phage according to claim 3, wherein said 
mutation comprises a deletion of substantially all of said 
Dl and said 2*2 region of said g3 protein, 

5. A chimaeric phage according to any one of claims 1-4 
comprising a nucleic acid encoding said fusion protein. 



6./ A chimaeric phage according to any one of claims 1-5 , 

lerein said chimaeric phage is derived from a M13, 
M13K07, VCSM13 or R408 phage. 
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A chimaeric phage according to any one of claims lA 
wherein said proteinaceous molecule comprisea a peptij' 
protein or a part, analogue or derivative thereof. 

8. A chimaeric phage according to any one of cj/ims 1-6 
wherein said proteinaceous molecule comprises a/antibody,' 
a Fab fragment, a single chain Fv fragment, a/variable 
region, a CDR region, an immunoglobulin o r /functional 
part thereof. 

9. A chimaeric phage having a coat comprising a mixture 
of proteins, said mixture comprising /fusion protein 
wherein a protemaceous molecule is /used to a phage coat 
protein, or to a fragment or deriv/ive thereof, and 
wherein said fusion protein is functional so as to render 
the chimaeric phage infectious/ 9 aid mixture further 
comprising a mutant form of said phage coat protein 
Wherein said mutant form is/haraoterized in that a phage, 
comprising no wild type p/ ge coat protein from which said 
mutant form i s derived a/d carrying said mutant form and 
no copies of 3a id fusi/ protein, is le ss infectious than 
a phage, comp rasing ^ wil(J type phage ^ ^ 

whxch said mutant f/rm is derived and carrying in addition 
to said mutant fo/ at least one copy of Said fusion 
protein. 



10- A ch ima/ric phage according to claim 9 , wherein said 
mutant Wis characterized in that a phage, comprising 
no wxid t^pe phage coat protein from which said mutant 
form is/derived and carrying said mutant form and no 
co Pi y of said fusion protein i g non-infectious. 

A chimaeric phage according to any one of claims 1- 
35/ that a phage, having . CQat comprising ^ ^ 
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the presence or absence of 
is stable. 



3 of said functional form, 



12. Vto infectious phage containing at least one copy of a 
5 mutant form of a phage coat protein, wherein said mutant 
^-t lost the ability to mediate infection of a 



form has 

natural host\by said infectious phage. 



13. 



A phage collection comprising a chimaer^er-phage 
10 according to any W of claims l-ll or ax^fectious phage 
according to claim \2 . 
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14. A phage collection\acp<frding to claim 13, wherein 
sa ld phage collection phage display library. 

15. A phage^eollection consisting essentially of 
chimaer^cKphages according to \y one of claims l-ll or of 
infx-tious phages according to clfeim 12. 



16.. A method for producing a phage particle comprising 
the stepa of ; 

providing a host cell with a first nucleic acid 
encoding a fusion protein, said fusion protein comprising 
a proteinaceous molecule fused to a functional form of a 
25 phage coat protein, 

providing said hos t cell with a second nucleic 
-cxd encoding a m « ta „ t form of 3aid phage coat protein, 
said mutant form being characterized in that a phage, 
comprising no wild type phage coat protein from which said 
mutant form is derived and having a coat comprising said 
mutant form and no copies of said functional form, is less 
mfect.ous than a phage comprising no wild type phage coafc 
protexn from which said mutant form is derived and having 
- coat comprising at least one copy of said functional 

17. and Wherein 5 * id host comprises an additional 

nucleic acid sequence encoding at least all other proteins 
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or functional equivalent thereof, that are essential for 
the assembly of said phage particle in said host cell, and 

culturing said host cell to allow assembly of 
said phage particle. 



17. A method according to claim 16, wherein expression of 
said fusion protein and/or said mutant form is regulable 
by altering the culturing conditions of said host ^11 

10 18. A method according to claim 16 or 17, why£± n 

expression of said fusion protein and/or sai/mutant form 
is under the control of a regulatable prom/er. 

19. A method according to claim 18, wh/rein said 
»5 regulable promoter comprises the A raw BAD promoter or a 



functional equivalent thereof. 



20. A method to any one of clair/ 16-19, wherein said 
additional nucleic acid sequenqf 
20 phage to said host cell. 



is provided by a helper 



21- A method according to/claim 20, wherein said helper 
Phage comprises said se/nd nucleic acid. 

25 22. A method accord/ng to any one of claims 16-20 
wherein said fusio/ protein and said mutant form are 
encoded by s&P j/ te nucleic acids ^ ^ ^ 

selection marker. 



30 
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nuclei^ T aCC ° rding t0 Claim 22 ' herein said separate 
nucleic/ecids each comprises a unique origin of 
replication. 



35 



A method according to claim 22 or 23, wh 



sepa-te nucleic acid, each comprises codon3 ^ 



erein said 
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essentially do not render a homologous recombination event 
between said separate nucleic acids. 

25. A method according to any one of claims 16-24, 
5 wherein said phage particle is a chimaeric phage according 
to any one of claims 1-11 or an infectious phage according 
to claim 12. 
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26. A helper phage comprising nucleic acid encoding phage 
proteins or functional equivalents thereof that are 
essential for the assembly of said helper phage, said 
nucleic acid further encoding a mutant form of a phage 
coat protein, wherein said mutant form is characterized in 
that a phage, comprising no wild type phage coat protein 
from which said mutant form is derived and having a coat 
comprising said mutant form and no copies of a functional 
form of said phage coat protein, is less infectious than a 
phage, comprising no wild type phage coat protein from 
which said mutant form is derived and having a coat 
comprising at least one copy of said functional form, 
wherein said functional form is characterized in that it 
renders a phage particle carrying said functional form in 
its coat infectious, and wherein said helper phage does 
not comprise nucleic acid encoding said functional form. 

27. a helper phage according to^piaim 26, wherein said 
phage coat protein is the g3 j>ifotein. 



28. A helper phagea^cording to claim 27, wherein said 
30 mutant form compj^iTses a mutation in the Dl and/or the D2 
region of saj^fg3 protein. 

ilper phage according to claim 28, wherein said 
ition comprises a deletion of substantially all of said 
and said D2 region of said g3 protein. 



25 
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30, h helper phage according to^nf one of claims 26-29, 
wherein said mutant form Is^further characterized in that 
a phage , having a^St comprising said mutant form in the 
presence or>ai5sence of a copy of said functional forms, is 
5 stablj 



31- A method for producing a helper phage comprising the 
steps of: 

providing a host cell with a first nucleic acid 
encoding a functional form of a phage coat protein, 

providing said host cell with a second nucleic 
acid encoding a mutant form of said phage coat protein, 
wherein said mutant form is characterized in that a phage, 
comprising no wild type phage coat protein from which said 
mutant form is derived and having a coat comprising said 
mutant form and no copies of said functional form, is less 
infectious than a phage, comprising no wild type phage 
coat protein from which said mutant form is derived and 
having a coat comprising at least one copy of said 
functional form, wherein said host cell comprises an 
additional nucleic acid sequence encoding at least all 
other proteins or functional equivalents thereof that are 
essential for the assembly of said helper phage in said 
host cell, and 

culturing said host cell to allow assembly of 
said helper phage. 
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32. A method according to claim 31, wh^jegln said other 
proteins or functional equivalents^tfiereof that are 
essential for the assembly of^Said helper phage in said 
host cell are encoded by^raid second nucleic acid. 



33, A method acptfrding to claim 31 or 32, wherein 
expression jp^said functional form and/or said mutant form 
is regijiratable by altering the culturing conditions of 
Td host cell. 
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A method according to any one of claims 31-33, 
wherein expression of said functional form and/or said 
mutant form is under the control of a regulatabl« 



promoter . 



10 




35. A method according to claim 34, whereir/said 
regulatable promoter comprises the AraC/B^fa promotes or a 
functional equivalent thereof. 

36. a method according to any one of claims 31-35, 
wherein said phage coat protein is/4e g3 protein.' 



37 



A method according to claim 7 36, wherein said mutant 



15 form comprises a mutation 

Of said g3 protein. 



in tzhe Dl and/or the D2 region 
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38. A method according J> c l aim 3 7, wherein said mutation 
comprises a deletion of/substantially all of said Dl and 
said D2 region of sai/ g 3 protein. 

39. A method according to any one of claims 31-38, 
wherein said fir^ nucleic acid and said second nucleic 
acid each composes a unique selection marker. 

40. A method according to any one of claims 31-39, 
wherein sa /d first nucleic acid and said second nucleic 
acid each/comprises a unique origin of replication. 

41. A/method according to any one of claims 31-40, 
wherein said f irst nucleic acid and said 

T COm P rise cod °- that essentially do not render a 
t^mologous recombination event between said first nucleic 
/acid and said second nucleic acid. 
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A method according to any one of claims 31-41 
wherein said helper phage is . helper phage accord ; ng 



any one of claims 26-30 
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43. A method for the enrichment of a f irst binding pair 

member in a repertoire of first binding pair m e Z rs 

selected from the group consisting of an antibody, an 

antibody fragment, a single chain Fv fragm^t, a Fab 

fragment, a variable region, a CDR regio/ an 

immunoglobulin or a functional p art th«4of, said fi rgt 
biding Pair member be±ng 3peclf±c £ / secQnd ^ 

pair member, comprising the steps ol 

contacting a phage collation according to any 

15 MndLV 1 ^ 5 13 " 15 " roate ^-^-^g 5ai d second 
binding pair member under con/tions allowing Specific 
binding, ' 

removing non- 5 pe^if ic binders, and 
" recovering specific binders, said specific 

blnd6rS first binding pair member. 



30 



44. A method according to claim 43 comprising the 
additional steps/of 

said fira/ B 7^ ia9 ^ " ^ " ^ boding 
said first specific binding pair member, 

ubcloning said dna sequence in a suitable 
vector, and 

expressing said DNA sequence in a suitable host, 



expressi 
and 



w 



culturing 5ald suitab l e host under conditions 
reby said first sosin'f^ v.- ^- 8 
r . ^ specific bmdmg pair member is 

roduced. 



It J " U=leiC "° lecule -""Prising a 3eq u e n=. 

'"' f0t " b ""5 characterised in that a phage 
arising no „ ild type pha9e protein from ' whi=h 
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mutant form is derived and having a coat comprising said 
mutant form and no functional form of said phage coat 
protein, is less infectious than a phage, comprising no 
wild type phage coat protein from which said mutant form 
5 is derived and having a coat comprising said mutant form 
and at least one copy of said functional form of said 
phage coat protein, wherein said functional form is 
characterized in that it renders a phage carrying said 
functional form in its coat infectious. 
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